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How can we best map field scale soil 
moisture across the state? 

• Average of one in-situ measurement per 1680 km2 

• Existing in-situ sensors have measurement volume of 
~100 cm3 



Using soil texture information 

 



Using radar-based precipitation 

 



Allowing for the soil’s “memory” 

 



Apply regression-kriging approach 

 



Daily, 800-m gridded soil moisture data 

 

http://soilmoisture.okstate.edu/  
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• Cosmic-ray neutron method 

• Large mobile neutron 
detector, the Rover 

Cimarron River Transect Study 



Cimarron River Transect Study 

 



 

Cimarron River Transect Study 



Soil moisture transects 

• Persistent low soil moisture for western third 

• Maximum variability after rainfall on eastern half 



Soil texture is one main driver 

• High sand contents for the western third overlying 
the Cimarron River alluvial aquifer 

• Mean soil moisture - sand content strongly related 



Needs, gaps, and unknowns 
• Harmonization of data given differing sensors and 

depths 
 

• Soil moisture conditions under 
– Rainfed cropland 
– Irrigated cropland 
– Deciduous forest 
– Evergreen forest 

 

• Development of applications 
– Wildfire 
– Groundwater recharge 
– Human health 
– Many others 

Green = we have some progress to show; Yellow = we are working on it 


